In this survey, we perform a survey on different studies associated with critical success factors in project management. The study covers all related studies from 1987 to 2017 based on the articles published on different value added journals. The survey shows that tremendous efforts have been dedicated on important factors, which influence on the success or failure of enterprise resource planning. The other part of the survey is dedicated for the implementation of Six Sigma projects. Our survey shows that successful implementation of Six Sigma could contribute to the success of projects.
Introduction
During the past few years, there have been different studies on detecting critical success factors (CSFs) of project management (Sumner, 1999; Chua et al., 1999; Lin Moe & Pathranarakul, 2006; Yalegama et al., 2016) . Pinto and Slevin (1987) explained a process implemented to detect CSFs that are predictive of successful project management. Pinto and Slevin (1989) in an assignment detected CFSs for the success of research and development projects. Belassi and Tukel (1996) tried to group the success factors and explained the interaction between them, in addition to the identification of individual factors. They reported several critical factors, such as factors associated with project managers' performance, team members and environmental factors. This paper attempts to perform a survey on efforts dedicated on CFSs on success or failure of project management. The study first review important works on Enterprise Resource Planning in section 2. Section 3 presents a survey on works dedicated on Six Sigma projects. Knowledge based projects are discussed in section 4 and finally conclusion of the survey is given in section 5 to summarize the contribution of the paper.
Enterprise Resource Planning
Enterprise resource planning (ERP) is one of the most important integrated management systems for core business processes. ERP systems are highly complex information systems and the implementation of such systems is a tedious and high cost proposition, which places tremendous demands on corporate time and resources. According to Ahmad and Cuenca (2013) ERP projects are complex and expensive, and, very often, it costs more than what we expect. A good implementation of ERP system has some advantages for big organizations but many ERP systems may fail due to different reasons. ERP system integrates different components of an enterprise. Fig. 1 shows different departments which are involved in an ERP implementation. Ahmadi et al. (2015a) proposed a technique to manage various interrelated activities to get ready for implementing an ERP system. The method helps an organization make an assessment on its ERP implementation readiness by evaluating the degree to which it could reach the interrelated readiness relevant activities based on fuzzy cognitive maps. Ahmadi et al. (2015b) performed an empirical investigation to find out how to measure the readiness of a firm for ERP implementation. They estimated readiness based on fuzzy cognitive maps to include all the complex causal relationships among various factors. Ahmadi et al. (2015c) in another assignment implemented fuzzy analytical hierarchy process to determine the key success for ERP implementation. Holland and Light (1999) provided a comprehensive survey on detecting critical success factors for ERP implementation. Fui-Hoon Nah et al. (2001) detected 11 factors associated with the success ERP implementation including "ERP teamwork and composition; change management program and culture; top management support; business plan and vision; business process reengineering with minimum customization; project management; monitoring and evaluation of performance; effective communication; software development, testing and troubleshooting; project champion; appropriate business and IT legacy systems." Fortune and White (2006) reported the findings of a major review of the sets of factors that are available and outlines the main reservations expressed about the approach. Clarke (1999) presented a method to increase the chance of the success of ERP implementation. Banuelas Coronado and Antony (2002) provided some CSFs for the successful implementation of six sigma projects in organizations. Antoniadis et al. (2015) performed an investigation on ERP systems adoption and implementation by small and Medium Enterprises (SMEs) in the region of Western Macedonia by focusing on the CFSs influencing on adoption of ERPs by SMEs. The factors determined were associated with the surveyed economic and organizational characteristics of the SMEs. The results indicated that although SMEs could recognize the advantages gained by the application of these systems, still the business intelligence abilities of ERP systems were underutilized. Kilic et al. (2015) applied Analytic Network Process (ANP) and Preference Ranking Organization Method for Enrichment Evaluations (PROME-THEE) to address the ERP selection problem. They applied ANP to detect the weights of all criteria, and then, applied them in the PROMETHEE method for optimal ranking of the alternative system choices. They also examined their proposed method in SMEs in İstanbul, Turkey. Umble et al. (2003) identified CFSs, software selection steps, and implementation procedures essential to a successful ERP implementation. Westerveld (2003) proposed a project excellence model adapted from the EFQM-model (Hendricks & Singhal, 1996) to determine the success criteria and critical success factors for projects. Pinto and Prescott (1988) studied the changes in the importance of project CSFs across four stages in the project life cycle. They reported that the relative importance of several of the critical factors could change substantially based on life cycle stages. Cooke-Davies (2002) performed an empirical survey from more than 70 large multi-national or national firms to determine important factors for the success of project. Chau et al. (1999) tried to determine the critical success factors based on the project objectives including budget, schedule, and quality. Somers and Nelson (2001) explained the effect of CSFs across the stages of ERP implementations. They provided some advice to decide how best to utilize their limited resources to choose those CSFs that are most likely to have an effect on the implementation of the ERP system. Hong and Kim (2002) reported that ERP implementation success substantially depends on the organizational fit of ERP and certain implementation contingencies. Akkermans and van Helden (2002) explained how one list of CSFs (Somers & Nelson, 2001 ) could be implemented to analyze and describe project performance in one ERP implementation in the aviation industry and reported that poor project performance could lead to a serious project crisis.
Fig. 1. Enterprise Resource Planning integration
Based on Armstrong et al. (2015) state, the human brain continually generates electrical potentials representing neural communication, which could be measured at the scalp, and constitute the electroencephalogram (EEG). They applied various pattern classifiers to ERPs representing the response of individuals to a stream of text designed to be familiar to different individuals and reported some robustly identifiable features of the ERP, which capable of labeling of ERPs. Bueno and Salmeron (2008) focused on decisive factors influencing on the ERP users' acceptance and implementation. They used Technology Acceptance Model (TAM) for testing the effect of the CSFs on ERP implementation. The CSFs implemented were: "(1) top management support, (2) communication, (3) cooperation, (4) training and (5) technological complexity".
Six Sigma projects
Six sigma project looks for improving the quality of the output of a process by detecting and eliminating the causes of defects and optimizing variability in manufacturing and business processes. Six sigma applies a set of quality management techniques, primarily empirical, statistical methods, and builds a special infrastructure of people within the organization. Each Six Sigma project follows a defined sequence of steps and has specific value targets, for instance: reduce process cycle time, reduce pollution, reduce costs, increase customer satisfaction, and increase profits. The maturity of a manufacturing process is normally defined by a sigma rating indicating its yield or the percentage of defect-free products it generates. A six sigma process yields 3.4 defective features per million opportunities. Fig. 2 shows the structure of the Six Sigma implementation. As we can observe from the results of Fig. 2 , a Six Sigma project consists of five parts; namely define, measure, analyze, improve and control. Marzagão and Carvalho (2016) determined the relationship between CSFs for Six Sigma programs and its projects performance, according to Six Sigma projects. They explored the relationships through Partial Least Squares method, based on a sample of 149 respondents in Brazil and Argentina. They reported that not all the claimed critical success factors were relevant for program or project performance, what could direct the effort of companies into working harder in the relevant ones. The study provided a noteworthy contribution to Six Sigma literature giving a structural model, which indicates the effect of Six Sigma Method, Project Management and the Project Manager competencies on project performance.
Fig. 2. The structure of Six Sigma implementation
Parast (2011) developed a theoretical base for the effect of Six Sigma projects on innovation and firm performance. In this survey, Six Sigma projects includes technological innovation of the firms. Since Six Sigma programs are concentrated on variance reduction and efficiency, these initiatives are not very efficient in dynamic environments, where the rate of technological change may change significantly. With the emphasis on variance-reduction, Six Sigma programs may be implemented for enhancing incremental innovation. Moreover, since Six Sigma projects concentrate on existing customers, they may impede innovation for new customers. Therefore, implementing Six Sigma projects in fast pace environments with high level of innovation and change may be a tedious task, and might not yield in the expected outcome. Antony et al. (2007) discussed the challenges, difficulties, common myths, and implementation problems in the application of six sigma in service industry settings. The study also discussed the advantages of six sigma in service organizations, tools and methods of six sigma for service performance improvement.
Knowledge based projects
One of the important issues for knowledge management in a project environment is associated with the weak project success analysis and the insufficient documentation on the results of the previous projects. Todorović et al. (2015) presented an empirical research to define the contribution of project success analysis framework to knowledge management in project environment in Serbia during 2013. They reported that project success analysis, presented through the definition of critical success factors, key performance indicators and performance-measuring process maintained positive effect on knowledge acquisition and transfer in project environment.
Project management information systems (PMIS) usually implemented by firms as software packages are aimed to provide managers with the decision-making support required in planning, organizing, and controlling projects. Raymond and Bergeron (2008) empirically investigated the quality of the PMIS presently implemented in different firms and examined the impact of PMIS on project managers and project performance, based on a PMIS success model. This model consists of five parts: the quality of the PMIS, the quality of the PMIS information output, the use of the PMIS, the individual impacts of the PMIS and the impacts of the PMIS on project success. These systems were found to have direct effects on project success, as they contribute for improving budget control and reaching project deadlines as well as fulfilling technical specifications.
Conclusion
In this paper, we have discussed different efforts on detecting critical success factors on project management. The survey has disclosed that tremendous efforts had been devoted on detecting important factors on enterprise resource planning. This is important when we realize that most ERP projects fail during the implementation or even during the early stage. Therefore, we need to put more efforts on learning success and failure factors before implementing such project. The other part of the survey was dedicated for the implementation of Six Sigma projects. Our survey has shown that successful implementation of Six Sigma could contribute to the success of projects.
